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ABSTRACT
Recent developments in management, biological knowledge,
and history of the Pacific mackerel, ScorriJer japoniau.s, re-
source and its fishery in California and Mexico are reviewed.
Currently the resource is extremely depleted, and commercial
fishing has been curtailed. The 1970 year class was success-
ful, and eventual rehabilitation of the fishery is anticipated.
(2)
."
"
,TABLE OF CONTENTS
Page
HISTORY OF THE FlSHERY----------------------------------------------- 5
BIOLOGICAL KNOWLEDGE------------------------------------------------- 7
REGULATION AND MANAGEMENT-------------------------------------------- 9
DISCUSSION-----------------------------------------------------------11
REFERENCES-----------------------------------------------------------12
(3 )
ACKNOWLEDGMENT
This study was conducted in cooperation with the Department
of Commerce, National Oceanic and Atmospheric Administration,
National Marine Fisheries Service, under Public Law 88-309,
Project 6-3-R.
(4 )
..
.-,
THE STATUS OF THE PACIFIC MACKEREL RESOURCE
AND ITS MANAGEMENT
by
Alec MacCall
HISTORY OF THE FISHERY
The Pacific mackerel, Saomber japoniaus, for years supported one of
California's most important fisheries, contributing large tonnages to our
fishing economy. Before 1928, Pacific mackerel were primarily utilized as
fresh fish in California, but from the beginning of canning in that year,
there arose a steady demand for mackerel that exceeded the supply for
many years. Landings increased dramatically in the late 1920's, fell off
in the depression years of the early 1930's and then rose to a peak of
73,214 tons in 1935. The fishery was originally prosecuted by lampara
boats which were replaced by purse seiners in the early 1930's. However,
during the 1939-47 period, "scoop boats" dominated the catch. Prior to
1932, most boats fished between Point Vicente and Point Fermin within 1
or 2 miles of shore. The scoop fleet has always concentrated its effort
close to shore between Santa Monica Bay and Oceanside, and at Santa
Catalina Island. San Pedro net boats originally fished close to port, but
by the late 1930's, the purse seine fleet fished the entire coast from
Santa Barbara to San Dieg~ and at the offshore islands.
Since 1936, commercial landings generally declined to a low of 3,751
tons in 1953, experienced a partial recovery during the period 1956 to 1963,
and have declined to a very low level since then. Indications were recognized
at an early date that the Pacific mackerel population could not hold up under
the heavy fishing pressure being applied. The fact that the fishery was
past its peak was further illustrated by an analysis showing that by 1938
the catch per boat had declined to only 25% of its peak level of 1934 (Fry,
(~)
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1937, and unpublished data). Nevertheless, the catch per unit of effort
would not be expected toremafn at the level present during the virgin phase
of the fishery. Comparable catch per unit effort figures in the 1940's
and 1950's are not available since the fishery had become a multi-species
operation.
Pelagic fisheries off Baja California have undergone considerable
development since World War II, and new modern canneries in the area have
increased the demand for Pacific mackerel. Mackerel catches remained fairly
stable, at 2,000 to 3,000 short tons annually. In 1955 the catch rose
sharply, and in 1956 reached a peak of 20,000 tons. Following this upsurge,
landings again' declined to a low level until the early and mid 1960's when
large quantities of mackerel were again landed in Baja California. In 1963
over 25,000 tons were landed, and the Mexican fleet has exerted heavy
fishing pressure on the Pacific mackerel since then, accounting for as much
as 75% of total commercial landings in 1967. Mexican landings, however,
have been taken principally from the extreme southern end of the stock, in
the area of Sebastian Vizcaino Bay. Thus the effective fishing pressure at
the northern end of the stock, in California waters, is less than the figures
suggest. Baja California landings also declined severely in the late 1960's.
Ocean sport anglers take thousands of Pacific mackerel each year. They
arc usually among the half-dozen species taken in greatest numbers in
California's coastal waters. While partyboat landings probably account for
less than half the total sport catch of the species, the 1972 estimated
partyboat catch of Pacific mackerel alone was 244,000 fish, roughly 4 times
the size of the commercial incidental catch of 60,000 pounds landed in 1972
under the present moratorium.
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BIOLOGICAL KNOWLEDGE
Blunt and Parrish (1969), Kramer (1969), and Frey (1971) provide
excellent reviews of the biology of the Pacific mackerel. Rather than
reiterate this information, I will only attempt to update those references.
Additional material on maturation and growth of Pacific mackerel has
been added to the literature by Knaggs and Parrish (1973). Significant
findings include an estimate that most female Pacific mackerel (65.7%) are
mature or maturing by their third year of life (Age Group II). The percen-
tage of fish continues to increase until Age Group IV where it levels off
at a high percentage of fish maturing within a spawning season. Spawning
can occur from March through October, but the majority takes place from
April through August. Knaggs and Parrish present a weight-length curve
and a Von Bertalanffy growth curve for Pacific mackerel sampled in recent
years. Those mackerel sampled during the 1966 to 1970 period had a larger
mean weight at length than fish sampled from 1931 to 1933. Fish sampled
from 1958 to 1970 appear to mature earlier in life than those caught
during the early years of the fishery.
Investigation into the dynamics of the Pacific mackerel population
was undertaken by Tomlinson, Abramson and Parrish (Blunt and Parrish, 1969).
Unfortunately, due to many complications, this work was never completed.
Nevertheless, information such as population size estimates and spawner-
recruit relationships derived by those investigators has become common
knowledge through informal communications.
Parrish (In Press) has made an important contribution to our knowledge
of recruitment and exploitation of Pacific mackerel. He shows that the
mackerel populations lacks resiliency at low spawning biomasses due to the
flat nature of the spawner-recruit curve. Differential density effects
are very small. He also shows that weak year classes have been exploited
- 8 -
at a higher rate than strong year classes, adding to the instability of the
fishery and certainly contributing to its decline in the 1960's. Parrish
gives various management alternatives and their probable effects on the
population, concluding that for the present status of the population the
only reasonable alternative is a complete moratorium on fishing for the
species.
Investigation of Pacific mackerel began in 1928 when California
inaugurated systematic length and weight sampling of the cannery landings.
In 1939 this program was refined to include collection of otoliths for
age determinations. Otoliths have been used to determine the age composi-
tion of seasonal landings since 1939. Basic landing data for the Baja
California commercial fishery have been made available through the
developing cooperation between agencies in Mexico and the United States.
The southern California sport fishery represents a separate and
distinct mode of exploiting the Pacific mackerel resource. The California
partyboat fishery has been monitored by the Department of Fish and Game
since 19~7. Sportfishing from piers and private boats remains a large but
unsampled component of the sport fishery. A Department of Fish and Game
survey indicated that an estimated 56,669 Pacific mackerel were landed
from piers and jetties in southern California in 1963 (Pinkas, Thomas, and
Hanson, 1967). For comparison, Young (1969) reports an estimated 146,560
Pacific mackerel landed by the southern California partyboat fishery in the
same year.
Various compilations of fisheries data pertaining to the Pacific
mackerel fishery have been published. Noteworthy among these are the series
The California Marine Fish Catch which has been published in the Cali-
fornia Department of Fish and Game, Fish Bulletin series. These reports
give landings at each major port by month, and give an estimated monetary
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value to those landings. Also published in..lli.h Bulletins is the series,
Age Composition of the Southern California Catch of Pacific Mackerel, which
gives length and age frequencies of each season's catch since 1939. Party-
boat fishery data is presented by Young (1969), who includes effort estimates
in his statistics.
The Department of Fish and Game has also done many unpublished compi-
lations of landings receipts, length frequencies and other fisheries data,
in the course of reports to the Legislature, legal proceedings, and inter-
national exchange programs. While much of this material is incomplete,
having been compiled for specific purposes, fisheries workers may find
that some of the drudgery of refining large quantities of raw landings data
has already been done.
From 1928 to 1966, the Pelagic Fish Program of the Department of Fish
and Game collected data on effort and incidental catch of Pacific mackerel
as informal entries in logbooks, wherein trip information correlating with
landings samples was recorded. This information included gear type, location
of effort, number of fishing attempts, and estimated species composition.
In 1966 the Department initiated a formal logbook program, requiring a standard
form tQ be completed upon the termination of each fishing trip made by boats
in the wetfish fleet.
REGULATION AND MANAGEMENT
Fry (interview, Calif. Conservationist, 1936) pointed out danger signs
in the fishery. Similar early warnings were given by Croker (1938) and
Fry (1937). Some palliative measures were taken, but in effect, the fishery
continued unabated. Warnings from the Department of Fish and Game continued
(Fitch, 1951), and recommendations were presented ~o the Legislature for
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management controlling the exploita"tion of the resource when the stock
became very depleted in the early- 1950's. The fishery was periodically
rescued from collapse by occurenc~ of superabundant year-classes, and the
fishery came not only to depend on these year-classes, but to expect them,
hence the fishermen and industry saw no need for regulation. Finally, in
the mid 1960's, when the resource was undergoing heavy exploitation on
both sides of the border, the expected year-classes failed to appear,
plunging the fishery to economic extinction and reducing the spawning stock
to a level below which immediate recovery was possible.
In 1968 a joint resolution of the California Legislature requested the
Department of Fish and Game to arrange meetings with Mexican scientists at
which information could be exchanged and the exact status of the resource
ascertained. The first meeting was held July 31, 1968, at La Jolla,
California. A joint statement by scientific representatives of both
countries indicated concern over the declining catches in their respective
areas and recommended discussions of a cooperative research program.
The first step towards cooperative research on Pacific mackerel was
undertaken in the fall of 1972. The Instituto Nacional de Pesca of Mexico
and the Pelagic Fish Sea Survey Project of the Caiifornia Department of
Fish and Game planned a joint cruise to assess the status of Pacific
mackerel and sardine resources in the area of Cedros Island, Baja California.
Meanwhile in 1970, California enacted a unilateral moratorium on the
commercial take of Pacific mackerel, with an 18% tolerance for Pacific mackerel
taken incidentally in catches of other species. Restrictions on the sport
catch also were implemented by the Fish and Game Commission in the form of a
bag limit of 10 fish per day. In 1972, a comprehensive management bill was
finally passed by the California Legislature. This bill places a variable
.,.-
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quota on Pacific mackerel landings, depending on the size of the estimated
spawning populations, as annually determined by the California Department
of Fish and Game. The quota is established by use of a simple formula: the
quota is 20% of the excess over 10,000 tons spawning biomass, and 30% of the
excess over 20,000 tons. In effect, a moratorium is established whenever
the spawning biomass is found to be below 10,000 tons. This legislation
also incorporates an 18% allowance for incidental catch of Pacific mackerel.
Managing the resource would be more effective if Mexico had a similar
regulation.
DISCUSSION
The Pacific mackerel resource now stands in a good position to become
re-established as a fishery of importance to California. While the
Pacific mackerel population declined to an extremely low level during the
1960's due to a combination of poor recruitment and high fishing pressure,
recruitment success in recent years gives reason for guarded optimism. The
1968 year class looked strong at first, but declined rapidly, and contributed
little to the population, although it was the strongest year class in many
years. The 1969 year class was a complete failure, but the 1970 year class,
presumably spawned by the 1968 survivors, is very strong and comprises
virtually the entire population at present. The 1971 year class was another
failure, and while it is still too early to tell, the 1972 year class has
made an early showing, and could potentially be successful. The present
(summer, 1972) spawning biomass is estimated to be 5,400 tons in southern
California waters, based on tag returns (Knaggs, pers. commun.). The 1970
year class is approaching full maturity, and gives hope for recruitment
success in 1972, 1973, and 1974.
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The present management plan requires an ann~l estimate of the spawning
biomass of our Pacific ma'ckerel population. In the lack of a fishery this
estimate now stands as the major p~oblem in managing the resource. At present
the estimate is being made by use of tag return calculations, but with any
substantial growth of the resource, the feasibility of tagging-based
estimates will be decreased. Other methods of estimating the spawning
biomass of the Pacific mackerel need investigation, such as the possibility
of egg and larvae surveys. While there are formidable problems to be
surmounted before egg and larvae surveys for Pacific mackerel can be
considered reliable, a feasibility study should be assigned priority as
part of a general program for biomass estimations of all our major exploited
fish species.
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